Introduction pellets were embedded in Epon Araldite (Polysciences Inc., In 1987 we described the dysplasia of the fibrous sheath (DFS) Warrington, PA, USA) and thin sections were examined and as a syndrome of infertile patients with possible familial photographed in a Zeiss 109 Electron Microscope (Zeiss transmission. This pathology was characterized by extreme Oberkochen, Germany) after double staining with uranyl asthenozoospermia or total sperm immotility caused by serious acetate and lead citrate. disturbances in the organization of the sperm fibrous sheath On ultrastructural examination, most flagella appeared (Chemes et al., 1987a) . Subsequent ultrastructural studies of grossly abnormal showing a marked hypertrophy and hyperrespiratory cilia in a subset of these patients who also complasia of the fibrous sheath as well as moderate axonemal plained of chronic respiratory disease led us to describe a new disruption and partial deficiency of the inner arms of microvariant of the immotile cilia syndrome, in which the dysplasia tubular duplets. Many spermatozoa showed unassembled mitoof the fibrous sheath of spermatozoa was associated with chondria at the middle piece ( Figure 1 ). classical dynein deficiency in sperm flagella and respiratory cilia (Chemes et al., 1990) . All these patients had primary According to our previous experience and the results of infertility which did not respond to clinical therapies or medical treatment in this patient, it was considered that the only classical methods of in-vitro fertilization (Chemes et al., 1993) . method which could offer some possibility of success was the We have examined the feasibility of obtaining fertilization ICSI of his wife's oocytes. The couple was fully informed and by intracytoplasmic sperm injection (ICSI) with completely accepted the procedure. The patient's wife was stimulated for immotile spermatozoa from a patient with total sperm immotiloocyte retrieval using leuprolide acetate (Lupron, 1 ng/day; ity due to the previously described anomalies in spermatozoa Abbott Laboratories, Buenos Aires, Argentina), FSH and HMG and respiratory cilia.
(Metrodine, 75 IU FSH, 14 ampoules; Pergonal, 75 IU FSH and 75 IU LH, 20 ampoules; Serono Laboratories). Oestradiol Case report plasma levels were monitored daily and HCG (Profasi, 10 000 IU; Serono Laboratories) was administered when oestradiol The patient was a 38 year old male with a history of chronic respiratory disease and bronchiectasis from infancy. levels reached 845 pg/ml. Aspiration was performed on day 15.
culture dish containing Ham's F-10 medium (Gibco, Grand Island, NY, USA). One of the oocytes degenerated immediately. After 17 h, the other three oocytes showed two pronuclei. Three embryos of good quality at the two-cell cleavage stage were observed 45 h after injection and immediately transferred into the uterus. Progesterone was administered daily during the luteal phase (800 mg/day; Utragestan, Rontag Laboratories, Buenos Aires, Argentina). Pregnancy was diagnosed 2 weeks after embryo transfer by measuring β-HCG plasma levels by radioimmunoassay, and subsequently confirmed by ultrasound examination. Following a normal pregnancy, a healthy girl was born in June 1995, weighing 3200 g.
Discussion
To our knowledge, this is the first report of a successful ICSI performed with immotile spermatozoa from a patient presenting a mosaic variant of the immotile cilia syndrome characterized by different anomalies in respiratory cilia and sperm flagella. Ciliar and flagellar axonemes lacked inner dynein arms, and there was a serious ultrastructural flagellar defect which we have previously characterized as dysplasia of the fibrous sheath (Chemes et al., 1987a (Chemes et al., , 1990 ). This sperm anomaly determines a severe constraint to sperm motility which results in either total immotility or extreme asthenozoospermia. Motility alterations are most probably due to the existence of redundant and disorganized bundles of fibrous sheath material which disrupt the axoneme and create a sort of exoskeletal rigid shell around (Chemes et al., 1993) 
. magnification). (C) A short-tailed spermatozoon with a thick
The present findings of a successful pregnancy accomplished fibrous sheath (arrowheads) and lack of mitochondrial assembly at by ICSI using immotile spermatozoa, and a recent report the middle piece (arrows). Several sperm tails show thick, describing similar results in a patient with spermatozoa with hyperplastic fibrous sheaths (ϫ14 000 original magnification).
severe tail anomalies (Stalf et al., 1995) , indicate that, to date, ICSI is the most suitable procedure to attain fertilization with immotile spermatozoa with primary structural defects. Veld et al., 1995) . Even
In-situ motility (%) 0-4 though these claims are based on a very limited number of % normal spermatozoa (strict criteria) 0-7 fetuses from women of advanced age, and are still controversial (Govaerts et al., 1995; Liebaers et al., 1995) , it is conceivable that a degree of higher risk may exist, since it has been shown Four metaphase-II oocytes were obtained and treated with hyaluronidase to remove the granulosa cells from the corona radiata.
that infertile males have a higher incidence of chromosomal or gene abnormalities (reviewed by Cummins and Jequier, Spermatozoa (0% motility) were separated from the seminal plasma in a discontinuous Percoll gradient (50-95%), and the 1995). Azfelius and Eliasson (1979) pointed out that the immotile cilia syndrome is a heterogeneous condition, in the 95% layer was washed in Earle's medium and centrifuged at 1800 g for 5 min. No motile spermatozoa were observed after sense that different genes might be responsible for the disease in different persons. In the patient reported here, it is conceivpreparation. Each of the oocytes was injected with a single immotile spermatozoon, after breaking its tail, and placed in a able that simultaneous alterations in the genes coding for the near future.
There have been recent reports mapping the gene that encodes for the mouse fibrous sheath protein AKAP82 on the X chromosome, and the gene for human axonemal dynein light chain to chromosome 1 (Kastury et al., 1997; Moss et al., 1997) , but there have not been reports of mutations/deletions in these genes in infertile patients with sperm anomalies. Until the genetic basis of these pathologies is known, and reports become available on large series of hopefully healthy babies born after ICSI, it is necessary to inform couples of the possible genetic risks involved in using spermatozoa that may carry mutated genes. This is the usual procedure in our institution, where informed consent is obtained before proceeding to ICSI. Our clinic has had an Ethics and Institutional Review Board since March 1997, that provides counselling in difficult clinical cases. Previously, this was accomplished by individual consultation with bioethicists.
In the present report, the chances of genetic transmission were lessened by the fact that the new-born was a girl with no signs of respiratory disease. However, the possibility that this girl may be a healthy carrier of the described variant of the immotile cilia syndrome cannot be discarded at the present time.
